A qualitative and quantitative morphological study of eleven species representing four genera in the family Combretaceae was conducted in search of inter-and intra-generic characters which may be of taxonomic use in the identification and classification of the family, as well as enhancing the understanding of the taxonomy of the family. Collection of accessions was done from different parts of southern Nigeria. Life plants, fruits, flowers and seeds from mature plants were collected and subjected to morphological studies. Both qualitative and quantitative characters were recorded. Quantitative data were subjected to analysis of variance, single linkage cluster analysis (SLCA) and principal components analysis (PCA). Morphological characters which separate the taxa include leaf shape, leaf apex, presence of hairs, and colour of reproductive parts such as pedicel, stamen, sepal, petal, style and stigma. Quantitative vegetative and reproductive morphological characters vary significantly (P = .05) among the taxa. The presence of undulating leaf margins and cladodromous venation in Terminalia mantaly, an introduced species is diagnostic for the species.
INTRODUCTION
Combretaceae, one of the families of flowering plants in the order Myrtales consists of 23 genera and about 600 species (Stace, 2007) . Hutchinson and Dalziel (1958) established that Combretaceae consists of nine genera while Mabberley (2008) opined that Combretaceae comprises of trees, shrubs and lianas distributed predominantly in tropical and subtropical Africa, but also in central and southern America, southern Asia and northern Australia. In West Africa, Combretaceae has nine genera with about 72 species, of which Combretum Loefl. is the largest genus with 49 species (Gill, 1988) . However, Keay (1989) reported 25 species of straggling shrubs or lianas in the genus Combretum which are found in Nigeria. Hutchinson and Dalziel (1958) established that a number of species are indeterminate and occur in the south-eastern Nigeria.
The present study is therefore aimed at describing the qualitative and quantitative morphological characters of eleven species belonging to four genera-Combretum, Terminalia, Anogeissus and 
MATERIALS AND METHODS
Collection of plants were made from different locations in southern Nigeria. The samples were identified at the Herbarium of the Department of Botany, Obafemi Awolowo University (IFE). Five accessions for each of the species were later subjected to morphological examinations. Qualitative as well as quantitative attributes of vegetative and reproductive morphological characters of the accessions collected were studied and documented as the reproductive parts were also assessed both qualitatively and quantitatively. Data collected from this documentation were subjected to cluster analysis and principal component analysis. Photographs of some of the morphological characters of the taxa were also made.
Combretum zenkeri Engl. & Diels. (Plates 2ad)
Habitat& Habit: savannah and secondary forest; common in places and widely distributed. A scandent shrub or forest liana, to 27 m high Stem: armed with spines, weak, suffrutescent, bark green to grey; sometimes dark-brown, bark on young stems is often flaky and peeling in stringy strips or threads. Leaf and Petiole: opposite, sub-opposite, green to dark-green, pubescent at both surfaces, unarmed, obovate, margins entire, estipulate, apex acute, base cordate, veins prominent beneath, 12.03±0.54 cm long and 7.17±0.34 cm wide. Petiole round and pubescent, 1.67±0.07 cm long Venation: Eucamptodromous Inflorescence and Flower: axillary, branched, globose head surrounded by abundant whitish leaves. Flower small, whitish and fragrant, flowers are in long spike, ovary inferior. Pedicel: pubescent, 0.20±0.00 cm long. Sepal and Petal: short (0.15±0.00 cm) long, cream-coloured or slightly whitish, acute at the apex. Petals cream-coloured, acute, densely pubescent, 0.20±0.00 cm long Stamen: short (0.44±0.01 cm) long and whitish. Style and Stigma: densely pubescent, 0.59±0.02 c m l o n g . Fruit and Seed: one-seeded, dry indehiscent, variable in shape and size, almost round, 5winged, whitish, cream to pale-brown, 1.65±0.01 cm in diameter; Seed tiny (0.67±0.01 cm long and 0.12±0.01 cm wide), spindle-shaped, greenish to brownish.
Combretum racemosum P. Beauv. (Plates 3a -d)
Habitat and Habit: forest or tropical regions. A scandent shrub or forest liana that produces from seeds and basal shoot re-growth Stem: stem is round, covered with long weak hairs, armed with spines that are sparsely distributed, weak, suffrutescent, bark green to grey; bark on young stems is often flaking and peeling in stringy strips or threads. 
DISCUSSION
In taxonomic studies morphological characters have always been useful in delimiting taxa. Hutchinson and Dalziel (1958) have used some of the morphological attributes to characterize species in the family Combretaceae except some characters like leaf margin, leaf apex, venation; colour of reproductive parts like sepal, petal as well as morphology of style and stigma, filament and pedicel which are important in the taxonomy of the genera in the family Combretaceae. Morphological characters have also been used by other researchers to enhance the taxonomy of different taxa (Smith and Ashton, 2006; Adedeji and Faluyi, 2006) .
There is uniformity in obovate leaf shape in the genus Combretum (Table 1 ) except in Combretum dolichopetalum where it is elliptic. This character is therefore diagnostic for C. dolichopetalum. Similarly, leaf apex is of classificatory importance in this genus: acute leaf apex can be used in grouping C. zenkeri and C. racemosum while acute and occasionally cordate or acuminate leaf apex can be used to classify C. platypterum and C. dolichopetalum (Table 1) . Cordate leaf base is also classificatory of C. zenkeri and C. racemosum, however, acute or occasional cuneate leaf base delimits C. platypterum while cordate or lobate leaf base delimits C. dolichopetalum (Table 1) . The occurrence of hairs on the adaxial and abaxial surfaces of leaves and petiole surfaces in C. zenkeri and C. dolichopetalum and adaxial surface and petiole in C. racemosum is classificatory (Table 1) . However, characters of unification in the genus Combretum include entire leaf margins. The variations that were discovered in the reproductive parts are also useful in the delimitation of the taxa. C. racemosum and C. dolichopetalum are characterized by green petals and acute sepal apex, while pink/cream-coloured sepal, as well as acute sepal apex can be used in grouping C. platypterum and C. zenkeri (Table 2) . Petal colour in this genus varies and has classificatory value as pink/white/cream petal colour in C. platypterum and cream-coloured petal in C. zenkeri delimits the taxa. Red/creamcoloured petal is peculiar to C. racemosum while y e l l ow / l i g h t -g r e e n p e t a l s e p a r a t e s C . dolichopetalum. However, whitish seed colour, peculiar only to C. platypterum is diagnostic for the taxon, separating it from other members of the genus Combretum.
In the genus Terminalia, oval leaf delimits T. ivorensis as obovate leaf shape characterize other members of the genus (Table 1) . Acute leaf apex is also classificatory of the taxa as it can be used in grouping T. superba and T. mantaly, while obtuse/retuse leaf apex delimits T. catapa. However, acute/obtuse leaf apex found in T. ivorensis and T. avicennioides is classificatory for the species. Leaf margin is also worthy of note in this genus. Other members of the genus Terminalia have entire leaf margins while entire/undulating leaf margin clearly delimits T. mantaly which was not described by Hutchinson and Dalziel (1958) but newly introduced. Diagnostic character which is also of great taxonomic value in the genus includes Cladodromous venation, peculiar only to T. mantaly (Table 1) . Its delimitation however arises owing to the fact that it is the only mesophytic species in the genus. Leaf base is not only classificatory but also diagnostic for the genus Terminalia. Acute and occasionally cordate or lobate leaf base is common to T. catapa and it delimits the taxa from other species of Terminalia. However, the occurrence of numerous woolly or velvety hairs on the abaxial surfaces of leaves in T. avicennioides as well as petiole surfaces in T. avicennioides and T. ivorensis delimit the taxa from other members of the genus (Table 1) . Pubescent pedicel surface is classificatory for T. ivorensis and T. avicennioides and makes the species to be morphologically more closely related to each other than to any other species in the genus (Table  2) .
Ripe fruit colour is also of diagnostic value in the genus Terminalia as dark-brown ripe fruit is peculiar to T. superba, T. ivorensis and T. avicennioides. This however is owing to the fact that they are forest species, while yellow/red ripe fruit delimits T. catapa and T. mantaly which are tropical and mesophytic taxa respectively.
Among all the eleven species of Combretaceae covered in this study, the presence of hairs on the adaxial and abaxial surfaces of leaf in Combretum zenkeri, Combretum dolichopetalum, Anogeissus leiocarpus and Combretum racemosum is of taxonomic importance and can be used to delimit the species from Terminalia avicennioides that is woolly hairy only on the abaxial surface. This however, can enhance the understanding of the relationship existing among members of the family Combretaceae. Leaf stalk on the other hand can also be used to separate the eleven species critically examined in this study. Among all the species, Combretum dolichopetalum and Terminalia mantaly are sub-sessile and this delineates the two species from others studied in their respective genera, useful in the identification and taxonomy of the family generally.
Data generated from both the quantitative vegetative and reproductive morphological attributes have proved to be useful in bringing to the fore, inter-and intrageneric relationships existing among members of the family Combretaceae. Character like leaf length, leaf width and petiole length vary significantly among some of the species of Combretaceae studied (Tables 3 and 4 ). This indicates that these characters are taxon specific, and could therefore be used in separating the species. However, some members of the Genus Combretum: C. zenkeri, C. racemosum, and the monotypic Genus-Quisqualis, represented by Q. indica show no significant difference in their leaf length indicating a close relationship in their leaf morphology. Leaf width is not significantly different also in Combretum zenkeri and Terminalia avicennioides as well as in Combretum dolichopetalum and Terminalia ivorensis, therefore, classificatory for the taxa as no significant difference was observed in the leaf length, leaf width and petiole length in Terminalia mantaly and Anogeissus leiocarpus. This established similarity enables us to be more informed about the intra -and intergeneric closeness that exist among members of the family Combretaceae (Table 3 ). The result of the vegetative and reproductive morphology of members of the family Combretaceae revealed that vegetative characters like leaf length, leaf width and reproductive characters like stamen length, style and stigma length, seed length and seed width had high factor loadings ( Table 5) .
Genus

Genus Combretum
Genus Terminalia
Genus Anogeissus Figure 2 ). This agrees with the intrageneric relationship and closeness previously enumerated by Hutchinson and Dalziel (1958) . Within the genus Terminalia, T. mantaly is the only species showing little morphological dissimilarity to other members of the genus because it is an introduced and mesophytic species not recorded nor described by Hutchinson and Dalziel (1958) . Its distinctive features include undulating leaf margin, ovate or elliptic fruit shape and sub-sessile leaf. Anogeissus leiocarpus occupies the first main cluster occurring clearly delineated from all other members of the family Combretaceae (Figure 1) . However, the monotypic genus-Quisqualis, may have shared some generic relationship with the genus Combretum but clearly distant from the genus Terminalia (Figure 1) . *means with the same alphabet along the same column are not significantly different
Genus Quisqualis
Species
The principal component analysis scattered diagram of the species based on combined quantitative vegetative and reproductive morphological characters reveals the similarities that exist between the genera Terminalia and Anogeissus (Figure 3) . Terminalia mantaly is morphologically related to Anogeissus leiocarpus in the family because of the similarities in their leaf lengths, leaf widths and petiole lengths, stamen lengths, style and stigma lengths, seed numbers as well as the similarities in their qualitative reproductive morphology such as sepal colour and shape of sepal apex, ripe fruit colour and seed colour, hence their monophyletic origin.
This study therefore shows that the combination o f b o t h ve g e t a t ive a n d r e p r o d u c t ive morphological characters can be used successfully in delimiting the species into genera and in the understanding of the pattern of inter-and-intrageneric similarities and differences in the family. 
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